Characterization of a secreted Chlamydia protease.
Chlamydiae are obligate intracellular bacteria that are important human pathogens. The Chlamydia genomes contain orthologues to secretion apparatus proteins from other intracellular bacteria, but only a few secreted proteins have been identified. Most likely, effector proteins are secreted in order to promote infection. Effector proteins cannot be identified by motif or similarity searches. As a new strategy for identification of secreted proteins we have compared 2D-PAGE profiles of [35S]-labelled Chlamydia proteins from whole lysates of infected cells to 2D-PAGE profiles of proteins from purified Chlamydia. Several secretion candidates from Chlamydia trachomatis D and Chlamydia pneumoniae were detected by this method. Two protein spots were identified among the candidates. These represent fragments of the 'chlamydial protease- or proteasome-like activity factor' (CPAF) and were clearly present in 2D-PAGE profiles of whole lysates of infected cells but absent from purified Chlamydia. CPAF was recently identified by Zhong and colleagues as a secreted protease which cleaves host cell transcription factors essential for MHC class I and II antigen presentation. The identification of CPAF in this paper verifies the applicability of the described method for the identification of secreted proteins. We extend the findings by Zhong et al. by proteome studies of expression and turnover of C. trachomatis CPAF showing that the degradation of C. trachomatis D CPAF in the host cell is very limited. Furthermore, we show that two fragments of CPAF exist in C. pneumoniae as well as in C. trachomatis.